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X>i>>J»iBfr5E<Dat5ttPJtC«>«»B*K. l^tstfeSSKM 

1^©** X > ^ >iifife4^-r*»fflS4 fe^*D o . 
^mmiS:f i - K7 ♦ 7- KWtic J: 0 . mUl^i^ 

CWftSlBi^St-iCi^rlliSai^Sx^JP^*!! 

mm 1 0 ) B5i2^S*lflfeK* < - K7 * 7- K 

m. CMAC. XW^?:?*©:i>ilt<44»-':>«:ffl<,>T!f 

I um 1 2 1 i9iae(T7£cr>a4^«ii«ij]nai^^'c 

0. 

liiie)^^a^pq'r^x>^>ii$g:s:-^f«iss:^, x 
uia^s^tifert *7 - K 7 7 - KHfianc J: o . mtz 

9 1 1 <^)piin*>-3f (c:iei!i(^>x 

mm 1 3 } |ii§2Rii^J9£Sls4^«J:9U >i^>©ta£b 

Biiieiit5iM{cW'rsxi'i^:xiifig?:^ffeffia3&J. x 

*JB 9 1 1 ©f5in*>-fflK:i2$Scr)x>5»$iJiitii^ 
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[ 15) m?iVA' p^mn^c^^^i 

raitOi>^f < i *>-':><5>»f'PfitcBgT5$JiaiS©gm 
1 0(5jnd>-l!i,{Cia$Ji«[>i>t^>*IJjB)7^5!C» 
[0 0 0 1 ] 

[0 00 2] 

u. ^^0 5 Mi/gdSiftsp^ia^x^i^Ei^iiag^a^s: 
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[0 00 3] 
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7-4^^0 A:ii©*fi8tc 1/ *jjEIi(C*i(t.-C 2? nf(, 
*Hl:g»Sl5i*LS-Cx>>V>4iEK(C«l««lf*Ci*i-C« 

[0004] 

fc»tc, *jfep©t«^:i 1 K:<^«»x>i^>$r#:^s:tt. 
BSgtcfs -7 -c iriasftfp 9 ^ - cotms4*»s i 

SltcRMlF<^)«>*x>»^>14S6«;*t-«a}lS4l«ail/, ^ 

^WO!iS*3f 9 tClSS X > ^ >*IIiSi:^r SCI*. BiTTE'^Sif'P 
^ - * ^Sft-r ^> c 4K J: 0 ii6n^x >;>><^)|il 

«L. C©BSffiKfS-?'CX>y>©ie*f'JU?:ffl(,'r 
B^Swftf'p/ «^ ^ - -J? <^)}.8fES**» -5 i ^*CC. X > 

30 ^ - K 7 * 9 - h"$iJ2iKc J: 9 , pia^ai s ntdsflws.^ 

[ 0 0 0 5 ] 

[ 0 0 0 6 ] 0 lit, ■^mvf>m-<}ymsiK.%hxi^ 

j< - ifi^fT-r i c: i (li <fc 9 {§ (sni X > ><o«iais 

srea^i^gR* . wiaBSii?: A;*3 1/ -caff / <^ - 4» 
©tsflss*m:^Tsx>j»<?)a!*?^^i.*>e,fiX^. S3 

mty-t - K7 KMWt^J: >HcmiStiXii 
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as fii*s x > tijfetii & fc gaa IStc <t S J; 9 (c 

^^laig^^iS^^^U: J: 0 3iia!>iii[ias^«itcjHt- 

ii«»)^<f s^ficD^^-^^^ts^fk-r^ c 4 < . aesis 
<o@ 0 u:*s»^f<wc « J: ^ /j: 
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l3*i6iifen4J'7':/J'ftKraf4mri. 

•;« K 4 test* ^.nfei«jftii>3i#m*ia: i AD^hnh 

#13 1 5Ry'i*st#aj*f3 1 ^i>'>f^nhni>^n^^<j>u 
i . xT{?*)-i-e K.m hnti^sisssj^mts. 1 7 

tciSrc^ ^»nfcRSilfMffla!Slft*D#fg 1 7 ' iy^^mti 

4t«itc * ^>B#^> . X > i» <D^mt < EP . msBia E ) 

[0009] ( msmsi i oo:)!^^!!^^^^^^^'^ > ^xr 
1/ -cif locc^B^ c T ' < . lii 4 1 j:. mmms. i o oi^ 
ic. susu^ai oti, x>i^>©ai£<^:astc*rtt.LfeB 

f ii^^f 4S*(aff*ll{Sl)g|l2 0 i. x>i>>©jitstt 
IbE p^PiSg4i;|g{'^$i)jI«§|l2 OicmMr^mm^mik 

^^PlXS^mff aM a -Sr^ie-r 4^^p)»iiil4lgf¥l<JM 
4 0 4, x>S»«fS!Ml*t«,»^1$8ljAli^i*9S<Z)«(C. 

mme^sM s ^s&siBSj^fWiaisps o i . 
^{i^n^ ? ^ > r ccsr^^^-cx ^y^^iafsisi 

nf:|!tt$i/r. &$iJiai^{i:tii>}-r4x>y>li^#|fj 

[0010] ( S^tSif^fleil^ 2 0 K -^l » T ) 
*iJjBlS|l2 0 1*. :^D3 hA-ggmt^a. i>5^>Ell5l8l 
e# II , :*:»Efi^ p 2 . SUf®2^SSe^ t 3 Klffl A 

rg^iuiis ( g^^t) E p f^isiomms <s«s 
tt) Ei4A:^i/. cn^<DX^mm&-^^''C . x> 
i^>©a^ye.?$tcmo/cm4»ifl*^g9 flps^tgifs 

M f «^%(/TtB;^t- 05 It, 04(C«)tf«S^ji 
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[0011] i^^$i^r)i2 1 tc-^Ji^r ) m^s, 

Willis E p <f^J:'>^S'S:!f ?i .t^tc: 

[ 0 I) 1 2 ] (m=&JII*?''Jl' 2 2 K-7C.r ) SM^Jfi 
ti. CMAC-C'tJri^) -C^r Jl'fkl-ii^tc. H9ia»§- 40 

f ({: mt- 4tt;g«lf4i§94fi F V ^^«>^ J: ^ fiJiS $ 
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f«;»liij^#SC3 7 , JtCXilttffiiESfSm^S 8 *fi^.r 

nw5*©s«aasp3 2-3 8T?, i^jwaatsttSicm 

Uf<:mZ&-tiBU^mS.E P r<Dfjti£S^#iljL. S^t: 
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[0015] (l*B^^m9i«ai3 I iC^^X) & 
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to 0 . X > y :/ BIsiHi^ n RiXA o y h « 
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^3 3y»»&n^6n&^^|g dim) ^«rtt$^b. 
•e®ttim*5:»jEII?t»S|53 5(£m:^f SiEitflr 
#gli3 5 1*, *|3S<Diai*5.^9!) ( p n t ) *i^m<f'§fi 
(1 im) J:0;*c*t,-^&tctt, x>i» i ©0*5*4^ 

p f ^lifijE-r-stiiiEiiA r ^ds^o. sfc, ^«:}@^ 

l£S4 ( P n t ) (I I m ) J: 0'J^5«,'^i# 

i*aiS|l3 2. ^S!lltSiiy5«SI53 3. tU$^3 4. StX 
f, X>*-^>Oill5S:tt«*. X>5^> l©lBltsO^«lt 

t, ^ i X > V L r is 6TX > y>«Sf$jk U 
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[0 02 1] iBmv>v{^mt^j^m2. [-a^p^ 
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^50*131 4*>6||K<^>tattE>3S:ft$p 1 4:7 < - K/< 
i?^*b*h 4r*«>4. it»&4 4-C«. BlSh^i'Sft 
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tjii£iii#iij^4 5(c&b>7ri« mmta^A^xM. 

Sis:^^|glA!PM4l%f?SMa f (cAojSor. ^m»)«g' 
M«ffSMa^L-C^)t9>imf^m^4 0;»>6!l]>7 

si^i. cm. m-^mmsim%s.^^m 
10 sntammmimrs.uamesr-i'i.ox. fx 

mimt^i>tt</iii , rx>j;>Bfe»*j;^* 
Pii9»isifii. x>i>>@teii^(^>5A;>7i©i?gffj(cs 

«3»g«S^^4 1 ^m^-Ti-P y i>-::i*'-5^HHl»l 

'}i-ji^tiS.'Dimmmii^i>cti>ix-B. misMo> 

[0022] itHmm\fMm$sboic'?f,'X> -xic, 
mi ^mmvx, m4{cmi,i^m^f}mm»5 0 
30 i^^x.^xtsmn^ 01 5w. »&«iwmiij2sisii5 0(j> 

(c. c<^SlFi^ms$iJ|iig|i5 0lt. »gib>«^ms 

^^$P5 1 , ^mmnium 2 . Bmh&^^^^ 

5 3. ti^^&4. acXji£{g#tljS|l&54r<t^'CC> 

i&mii^m&mii^B lit. 'kmt 1. n^ifi 

jSt3. :'^SUEp2. Ad 7 h-H-SlIt*, Jtl?x>'» 

^A'lU^lt. x>i^>Sf£jlkn^cr)g^cc^it^4 
40 t&9!i»©gia«: t^fpfiM s f ifil'ii>mm 3 n fi, ' »& 
tt»rfl»aj^5 2l*, x>i^>llt5»(|^n«7 <-!•■ 
K-rfO, x>j>>iAS^|^ccj!i*5i»4$f<i:>B#B8Tr 

4 . X :/ y '-^ 4 Mit^k>X i)'f^J-> V'l'mn^iif-it>^ 

mcffi^omn.isn-j±K.fj.i>3tx-<mmmmri>c t 
icjit)nt»i. s^fibNrj§at£^&3(ci«-?8!>x>y 
:^i)imS)bmitvm^tttmT m«. i» 
H5?©tS«7!>iielSi$nr4s'). ttiixg|i5 4 -cit. x>i^ 

SO #di$5 5t?(». |iIia^<O^Tr:0iS^^Tp(C 
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T r t*. X > i> >OI>J&fJ)jifii*SS5tcte.t^ i x > s»ttfife 
?T^i, *Sa«, x>y^>fl>»ft«M4lfc>i«0<|*lLh-r 

[0023] i^meoic-^i.'X) mmi^eoit, 1. 
mvte&-^mfMm»2 o itgA^tif^iiai^s o to 

t^ic, t^mi^ff^imssizoicimsnxii*). x> 

feiWWL-r. •e<i>if.ijfe&ss*g{ftiii}iisc2 otcwo^ 

[0024] ( stoisfflputcoi, ^ T ) u±tm L/C** 

JU0li^Ofl;t>Dtt:x3.-'9;l<@l8H*ffil.r4>J;< . 
36£C, x*-'^;H5|JS«85fX7Ti>-Xr^-^^W3|JS 
iP©ftto«KCCMAC*ffl(,»r^>J:<,». *fc, 

r-». x>y><9iiig1^«^^af£lM(c«>.&n«ij^ 

*wiiiBiT4fipfp>":5' y - }f tLxamm^^Q (mi% 

•r 4 am o ^ - ti*ii«jWti:K« 3 c: i «c < ff 

C©t8'&. mt*. Mf-:^oy ^unmt. x-^t»<J> 

iC>. X«&fta#. igiaB#K:«, x>5^>®iHlt5«r3c:£S-tt 
iJj^tcttffli^hff. tic. MijUdftWa:. x:/t>>©a 
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>i>'tt. x>s»«!)a^SAV iSaSf. iSEfettK/^ 

l.fc5!S«)fpt7J<-*(*il|'>CC*!)jBIL/r«>J:<. *fe 

tt. s«l»ff > - •J' ti:**T^>«affl«it?'JWccils,XfTo 
10 [0025] 

[%Bj«!>^m] J-xhiAq^b/c^^qioiB^^itcf^-^x 

- K *)iiitc J: 1 . i5ia^ s nfetoiia^rSjaja: licc-r 
20 v. x>y>tteitcra{^0/^t^tiS«{cS-:5<*iJjaW5!CK: 

A 7 ^ - i tiff -r ^ C i CC J: *j f§ 6n & X > ^ >W 
^Watci^f * B^il4x > y I'OjiKl^tcS-:}!,. r 

efelit/, c0SSMccjflo'cx>y>©a»*TH'$ffli^ 

7 K*«aiK J: 0 . i5i2fi^*DsnfciaHa 
«iiiji'^igcc-r^iiri3s^(iioijijEa%^i>o. d'-?. c 

40 [01] *»BJ<^)^-HOj|te«(Cffrix>5^>|flaP* 

[[32] -*:^l^»-<D^04(C^'&x>t>>l|lliai1^ 

[03] x>i>>i i*S^(C<^4x>i^>SlJfI|)*5«5 
«:IHf-r iWiSl^a 1 0 i©iiafii«:T^H9IISIgl-C*^». 

[@4 ] 1 ooi'j^fiii^^t- tnsT^'o 9 ^ 

[05] 134 ti:«»lf ^^^j%ff$iJjaiS|S2 0 Oi^Sm^ 

50 {m\ m^%iV)i>^ismmMmzo<ot^ 
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[119] AMii^. ssi^m, m^<f>^mt<^ 

[@11] :^ay Y)im&. Bm^mt]^VfbA'f<f> 

[015] iufimmmm^<i<o!h^3kii?fcftsL 20 

[016] ^§(ll«Sit:l«fTS^^$S 1 ^mrti*^ 

1 xvs>> 

2 v h;U 
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4 v;>y^i<K 

5 vy^jTrp^i J' 

6 xri"J-t 30 
7 

8 (RS^S 

1 0 ^uai^s 

12 ;^a9 hJUB8j;$t^tb#et 

13 f TOi^A^fttM^IS 

1 5 ^kjai^tll^is: 

1 6 ttmi^lB^IB: 

1 7 • (Rm§^fflia^si»i*© 

1 8 ^jflEDitil*® 

1 9 Smi^ti]#l9: 
2 0 £^{^#^1: 
2 1 ^SUFJIB^^JU 
2 2 jKt4JFslll*7'Jl' 

2 3 ^^IfttSft^^ 

2 4 S^liff Si^m 

3 0 mmmmm 

3 1 S-«:Sg^tt0^S|l so 
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3 2 lal^StStli^ti]^ 
3 3 imif^ii^^^ 
34 

3 5 IliiEil^tll^ 

3 6 

3 7 Ap,. h^PBaSfS^gisr^a 

3 8 'smt^mm^^ 

4 1 £;^:^»|«di&^{'PSi^^^ 

4 2 iti-^w^i3:(t$r^ie$ 
4 3 I- i^m^m^ 

4 4 (t^lB 

4 5 }iliJE{g$$til^ 

4 6 ?<o-y\-mmiL9imin^ 

5 1 t&fi|l!#S:^jl%l'gS^^iS 
5 2 tgfj)e#r^|$il]^ 

5 3 ^mhismwisLim 

5 4 (t^^ 

5 5 }j6iESI$U^ 

6 0 

pi w&■hmMft^ 

t 1 ;kiaft# 
t 2 tfrSfl^ 
t3 iRS^iSKfl^ 

1 3' ^'mwSLmn 

P2 

n x>t^:>|il5it 

«»Ji5llS=^J;b 
E $i)illliSlliJil 
Ep S#.|lltSIS 
Epf S'»:S@.$l]aia 

Ev m^iws 

Ar (lil^^Stlffl} tiliEfli 

A s (HDfsii^) mm 

Asa ii^DtflEil 
Am (^|^R9> tjliiEil 

M l^f?S 

Ma f m^mtm^^a^s. 
Ma immm%if^s. 

Msf }£|fij)I^S1s:^i¥a 

Ms }&fbB$t«rEs 

Av Itt^^S 

Fv mmms. 
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(54) ENGINE CONTROL SYSTEM 

(57) Abstract: 

PROBLEM TO BE SOLVED: To enhance the 
responsiveness in engine control by finding a 
manipulated variable of an operating parameter 
along a desired value to an engine control 
variable using a reversed model of an engine, 
detecting a physical quantity showing a degree of 
engine performance at the specified driving time 
of the engine, and finding the desired value 
optimizing the physical quantity. 
SOLUTION: In driving an engine 1, the manipulated 
variable of operating parameters such as throttle 
opening, engine speed or the like are determined 
with a reversed model of the engine 1, and further 
a desired value to an engine controlled variable 
secured by controlling these operating parameters 
by a control unit 10 is determined. At this time, 
the desired value is determined by performing 
learnable feedforward control with a neural 
network, a fuzzy neural network, or a map or the 
like, for example, and when the engine is in a specified driving state, a physical 
quantity such as a torque variation conforming to a differentiated value of 
throttle opening is detected, whereby the desired value to the controlled variable 
is determined so that the physical quantity may become the optimum value. 
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